Cross-protective effect of antisense oligonucleotide developed against the common 3' NCR of influenza A virus genome.
The influenza A virus (IAV) has eight segmented single-stranded RNA genome containing a common and evolutionarily conserved non-coding region (NCRs) at 5' and 3' ends that are important for the virus replication. In this study, we designed an antisense oligonucleotide against the 3' NCR of vital segments of the IAV genome to inhibit its replication. The results demonstrated that the co-transfection of Madine Darby Canine Kidney (MDCK) cells with the antisense oligonucleotide and the plasmids encoding the viral genes led to the down-regulation of the viral gene expression. The designed antisense molecules reduced the cytopathic effect caused by A/PR/8/34 (H1N1), A/Udorn/307/72 (H3N2), and A/New Caledonia/20/99 (H1N1) strains of IAV for almost 48 h. Furthermore, the intra-venous delivery of this oligonucleotide significantly reduced the viral titers in the lungs of infected mice and protected the mice from lethal effects of all the strains of influenza virus. The study demonstrated that the antisense oligonucleotide designed against the NCR region inhibits the expression of the viral genome. The decrease of the cytopathic effect in the MDCK cells and increase in survival of mice confirmed the reduction of virus multiplication and pathogenesis in the presence of antisense oligonucleotide. Thus, we demonstrate that a single antisense oligonucleotide is capable of providing protection against more than one strains of the IAV.